ABSTRACT: Nineteen patients, seven women and twelve men, with macroprolactinomas characterized by extrasellar extension and basal prolactin levels above 6 U/l were treated with 10-20 mg bromocriptine daily in four divided doses for a mean period of 3.4 years (range 1.5-5.5 years). Plasma prolactin levels fell dramatically in all patients and values in the low normal range were obtained in sixteen patients. Tumor size was reduced by more than 75% in seventeen patients and by 50-75% in two patients. Tumor reduction was associated with the development of a partial empty sella in fourteen cases. In seventeen cases the pituitary became visible. Diminished visual acuity (six patients), bitemporal hemianopia (nine patients), unilateral and bilateral central scotomas (three patients) and oculomotor palsy (two patients) improved or normalized in all cases. Hypogonadism (all patients), hypothyroidism (nine patients) and hypocorticism (four patients) improved or normalized in most cases. It is concluded that in the medical treatment of macroprolactinomas 10-20 mg bromocriptine in four divided doses effectively reduces both plasma prolactin level and tumor size. The good results in this study may be related to the continued use of a fixed dose regimen of bromocriptine regardless of the plasma prolactin lowering effect. RESUME: Resultats du traitement primaire par la bromocriptine des prolactinomes avec extension extrasellaire Dix-neuf patients, septs et douze hommes, porteurs de macroprolactinomes caracteris£s par une extension extrasellaire et des taux de prolactine plasmatique de base superieurs a 6 U/L ont ete traites avec 10-20 mg de Bromocriptine par jour en quatre doses separees pendant une duree moyenne de 3.4 ann£es (ecart de 1.5 a 5.5 annees). Les taux de prolactine plasmatique ont baisse de facon marquee chez tous les patients et des valeurs proches de la normale basse ont 6te" obtenues chez 16 patients. La taille de la tumeur etait reduite de plus de 75% chez dix-sept patients et de 50-75% chez deux patients. La reduction du volume tumoral etait associee avec I'apparition d'une selle partiellement vide dans quatorze cas. Dans dix-sept cas, l'hypophyse normale devenait visible. L'acuite visuelle abaissee (6 patients), PheVnianopsie bitemporale (9 patients), des scotomes centraux uni ou bilateraux (3 patients) et les paralysies oculo-motrices (2 patients) furent ameliores ou se normaliseront dans tous les cas. L'hypogonadisme (tous les patients), l'hypothyroi'die (9 patients) et l'hypocorticisme (4 patients) se sont ameliores ou normalises dans la plupart des cas. Les auteurs concluent que dans le traitement medical des macroprolactinomes, 10-20 mg de de bromocriptine en quatre doses s6parees reduit efficacement et la taille tumorale et le taux plasmatique de prolactine. Les bons rdsultats observes dans cette etude pourraient etre relies a l'utilisation continue d'une zone predeterminee de bromocriptine, quel que soit son effet r6ducteur du taux de prolactine serique.
Therapy of prolactin secreting microadenomas has been successful in 80-90% of patients treated by either transsphenoidal surgery 1 or medical therapy with dopamine agonists particularly bromocriptine. 2 In prolactin secreting macroadenomas surgical cure rate diminishes with increasing tumor size and prolactin level. 3 Medical therapy with bromocriptine has been found to shrink most macroprolactinomas concomitant with a decrease of plasma prolactin levels. 4 In a multicenter study Molitch et al 5 present a systematic evaluation of the effectiveness of bromocriptine as primary therapy for macroprolactinomas in a group of 27 patients followed for a period of 6-15 months. The present study describes the results of a similar study from one center using a fixed dose of bromocriptine in 19 patients who have been followed-up for a mean period of 3.4 years.
CLINICAL MATERIAL AND METHODS
The study was carried out on 19 consecutive patients (7 women and 12 men) who were referred to our institution between 1982 and 1986 with untreated macroprolactinomas. All patients had radiological evidence of extrasellar extension of the tumor and basal plasma prolactin levels were more than 6 U/l. The patients were treated with 10 mg bromocriptine daily given in four divided doses. The dose of bromocriptine was increased to 20 mg daily if the plasma prolactin level had not normalized after three months of treatment.
Radiological assessment of the tumor included a high resolution CT scan using a Phillips 350. Tumor reduction was expressed semiquantitatively as follows: no reduction in tumor size (0), up to 50% reduction (+), 50-75% reduction (++) and more than 75% reduction (+++).
Ophthalmological examination included measurement of visual acuity, fundoscopy and Goldmann perimetry.
Hormonal studies included base line plasma prolactin levels, determined by averaging three measurements in blood samples taken on different days at 08:00 h (fasting), gonadal, thyroidal and adrenocortical functions. Hormone measurements were performed using standard radioimmunossay techniques. Prolactin values are expressed as U/l (1 IU MRC 81/541 : 25 |J.g). Normal plasma prolactin values are 0.48 U/l for men and 0.60 U/l for women.
RESULTS

Prolactin Levels
Basal plasma prolactin levels ranged from 7 to 210 U/l (Table 1) . During bromocriptine therapy (10 mg daily) prolactin levels fell dramatically in all patients. Within three months values in the low normal range were obtained in 15 patients. Four patients with elevated plasma prolactin levels were given 20 mg bromocriptine daily. Two of these patients still have slightly elevated plasma prolactin levels at the end of observation period (no 11, 16, see table).
Radiology
In 17 patients tumor size was reduced by more than 75% and in 2 patients by 50-75%. Tumor reduction was associated with the development of a partial empty sella in 14 cases. In 17 cases the pituitary became visible.
Ophthalmology
Before treatment 6 patients had diminished visual acuity, 9 patients had bitemporal hemianopia, 3 patients had uni-or bilateral central scotomas and 2 patients had oculomotor palsy. During treatment, 1 patient kept diminished visual acuity in one eye and temporal hemianopia in the same eye. In this eye optic disc atrophy was seen before treatment. All other visual disturbances normalized during treatment.
Hormonal Studies
Hypothyroidism defined as a subnormal free thyroxine index was found in 9 patients. A free thyroxine index within the normal range was found in all of them during bromocriptine therapy. One patient was temporarily treated with 1-thyroxine as overt hypothyroidism was present. A basal plasma Cortisol <0.30 nmol/1 at 08:00 h was found in 4 patients, and the response to insulin induced hypoglycaemia was negligible; during bromocriptine treatment basal plasma Cortisol levels were in the normal range in these 4 patients and a normal response to insulin stimulation was found in 2 of them. Before treatment basal plasma testosterone levels in men were subnormal in all but 1 patient; during treatment normal values were found in 9 (out of 12) men.
Clinical Symptoms
Galactorrhoea was present in 1 female patient and disappeared during bromocriptine treatment. All females were amenorrhoeic at the time of diagnosis. Menstrual cycles returned in patients younger than 50 years.
Libido and potency were reduced in all 12 male patients before bromocriptine therapy. During treatment sexual libido and potency improved in all treated men, despite subnormal plasma testosterone levels in 3 men.
DISCUSSION
The present prospective study confirms the effectiveness of the administration of the dopamine agonist bromocriptine as pri- +++  +++  +++  +++  +++  +++  +++  +++  +++  +++  ++  +++  +++  ++  +++  +++  +++  +++  +++ mary therapy for large prolactinomas with extrasellar extension. The results in this series of 19 consecutive patients referred to a single center are even better than the results reported previously. 6 ' 7 Plasma prolactin levels decreased to normal levels in 17 patients and from extremely elevated to only slightly elevated in the other 2 patients. Tumor size was reduced by more than 75% in 17 patients and by 50-75% in 2 patients. Molitch et al 5 performed a prospective multicenter study on the effect of bromocriptine therapy in 27 evaluable patients with macroprolactinomas. Tumor size was reduced by more than 50% in 13 of the 27 patients and plasma prolactin levels normalized in 18 of the 27 patients. Possible reasons for the better results in our series compared to the results obtained by Molitch et al 5 are a standardized dose and regimen of bromocriptine regardless of the plasma prolactin lowering effect and a longer observation period. Our patients were treated with a fixed dose of 10 mg bromocriptine daily in four divided doses of 2.5 mg. On this regimen given for three months plasma prolactin levels decreased to normal in 15 patients and the same dose of bromocriptine was continued. In the other 4 patients the dose of bromocriptine was increased to 20 mg also given in four divided doses given during the day. Using the regimen plasma prolactin values normalized in 2 cases and remained slightly elevated in 2 other cases. The patients reported by Molitch et al 5 were treated with 5 to 12.5 mg bromocriptine daily in a non-standardized way for a period of 6-15 months. Liuzzi et al 8 report tumor reduction in 29 of 38 patients with macroprolactinomas treated in a non-standardized way with 5 to 20 mg bromocriptine daily for a period of two years. The observation period in our study varied from 1.5 to 5.5 years, but most patients were followed for more than 3 years. Thus, to obtain optimal results of bromocriptine therapy in macroprolactinomas it might be important to prescribe bromocriptine in a standardized way independent of the plasma prolactin lowering effect and to evaluate the results only after several years of therapy. The excellent results obtained in all 19 patients in this series confirm that therapy with bromocriptine should be considered as initial management of patients with macroprolactinomas. Primary surgical treatment is not as effective as bromocriptine in lowering prolactin levels and in preservation or restoration of anterior pituitary functions.
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From our data it is suggested that a fixed schedule of bromocriptine of at least 10 mg daily given in four divided doses is superior to a schedule based on the plasma prolactin lowering effect of bromocriptine. To continue bromocriptine therapy indefinitely once a major tumor shrinkage has occurred and hormonal function is normalized seems an acceptable approach at present.
